Background: Malaria is still a universal health problem, especially in tropical countries because of high morbidity and mortality rates. Infection by Plasmodium falciparum and Plasmodium vivax could result in asymptomatic disease of malaria and be found in Trenggalek, Jawa Timur. Differences in pathogenesis among affected individuals are affected by many factors, and the immune system is one of them. Among substances involved in the malarial immunity is Tumor Necrosis Factor (TNF)-α and Interleukin (IL)-10, produced by the body's defense system as the reaction to the parasite. Therefore a study was designed to detect the level of TNF-α and IL-10 in asymptomatic malaria patients. Materials and Methods: A cross-sectional study was conducted. Thirty male asymptomatic malaria subjects, age 21 to 60 years were selected. Blood from each subject was collected and the levels of TNF-α and IL-10 were analyzed using enzymelinked immunosorbent assay (ELISA) method. Significant values considered at p<0.05. Results: There was an increased level of TNF-α with the average of 218.760 pg/µL, and an increased level of IL-10 with an average of 257.574 pg/µL in asymptomatic malaria subjects. In normal person IL-10 level is 12.6 (8.5-16.7) pg/mL and the levels of TNF-α in normal person is 0-1.5 pg/mL because they are not produce. There was a positive correlation of TNF-α with p>0.05), and positive correlation between TNF-α and the rate of hemoglobin (r=0.002; p>0.05). IL-10 was correlated negatively with the rate of hemoglobin (r=-0.363; p<0.05).
Introduction
In 2012, malaria cases was reported in 31 districts and cities in the Jawa Timur Province. The highest number of cases was in Trenggalek Regency with 310 number of cases. The Case of imported malaria in Jawa Timur is up to 93.8% or 1,320 people and the indigenous cases were 6.2% or as many as 9 people.
The pathogenesis of anemia in malaria involves the immune system. When interactions occur between parasites, Plasmodium falciparum or Plasmodium vivax, and the immune system, the body's immune response releases cytokines. Cytokines are produced to regulate the work of the immune system in the inflammatory process. Cytokines that are formed can work proinflammatory or anti-inflammatory. The balance between proinflammatory and anti-inflammatory cytokines is very important and affects changes in hemoglobin levels. Cytokines that play a role in malaria with anemia are varied. The cytokines that play a role are Interleukin (IL)-12, Tumor Necrosis Factor (TNF)-α, Interferon (IFN)-γ, and IL-10. Several studies have found that these four cytokines play a dominant role in malaria with anemia. 2, 3 In 2012, asymptomatic malaria was found in Trenggalek District. Eighteen blood samples of malaria patients who had been cured, were examined microscopically and with single-step polymerase chain reaction (PCR). Five samples were found to contain malaria parasites, although they did not show clinical symptoms. 4 According to Bousema, et al., asymptomatic malaria is a malaria infection shown by the presence of malaria parasites in the blood of patients who were examined both microscopically and molecularly but did not show clinical symptoms of malaria (asymptomatic). 5 Parasitemia in asymptomatic malaria usually occured in very low number of patients. 6 Immunity to malaria is very complex because it involves almost all components of the immune system. Malaria parasites that enter the blood will soon be faced by the body's original immune system by a natural immune response and then a specific immune response. The natural immune response is the first effector in providing resistance to infection. 7 While the examination of asymptomatic malaria patients showed an increase in IL 10 and a decrease in TNF-α. 8 Research on pregnant women in Africa also states that high IL-10 levels in infections can protect from clinical symptoms of malaria. IL-10 can also suppress Plasmodium parasitemia. 6 The presence of asymptomatic malaria can be a source of malaria transmission. Therefore early detection and understanding of the patient's immunity status associated with asymptomatic malaria are important to study. In this study, a diagnosis of asymptomatic malaria will be carried out in malaria patients who have been cured.
Materials and methods

Study Design and Subject Selection
The study design was cross-sectional. The study was conducted by taking blood samples and blood smears of subjects suffering from asymptomatic malaria found in Pandean District and Dongko District, Trenggalek District, Jawa Timur Province.
Selected subjects were 30 male, age 21 to 60 years. The inclusion criteria of the study usually subjects who did not show clinical symptoms of malaria, but on blood microscopic examination, Plasmodium was found. All subjects were former malaria patients who had worked in malaria-endemic in Kalimantan Island. All subjects moved to the area of Pandean Health Center and Dongko Health Center in Trenggalek District, Jawa Timur Province in August 2014.
Blood Smear and Hemoglobin Examination
For IL-10 and TNF-α examination, 3 mL of blood were drawn from each subject. Two mL blood were used for making the blood smear and hemoglobin (Hb) examination at Dongko Health Center with hematology analyzer (pocH100i, Sysmex, Kobe, Japan). Then the leftover 1 mL blood was centrifuged at 3000 rpm for 15 minutes to separate blood cells and plasma. All 
IL-10 and TNF-α Examination
Blood plasma was taken to the Surabaya Tropical Infection Hospital to examine IL-10 and TNF-α levels using LEGEND MAX Human TNF-α enzyme-linked immunosorbent assay (ELISA) Kit (Cat. #430207, Lot No. B188174, BioLegend, San Diego, CA, USA) and LEGEND MAX Human IL-10 ELISA Kit (Cat #430607, Lot No. B176715, BioLegend). The plasma was incubated for 15 minutes on the microplate, washed and labelled with biotinylated antibody. After 30 minutes incubation at room temperature, streptavidin-HRP was added, then reacted with 3,3',5,5'-Tetramethylbenzidine. Measurement was performed with a spectrophotometer which was set at 450 nm.
Results
Among the asymptomatic subjects, age from 21 to 60 years, there were 13 subjects infected by P. falciparum, 16 subjects infected by P. vivax and 1 subject infected by both P. falciparum and P. vivax. Average of TNF-α level of the asymptomatic subjects was 24.28 pg/mL, ranging from 6.55 to 218.76 pg/mL. Average of IL-10 level of the asymptomatic subjects was 54.47 pg/mL, ranging from 0.30 to 257.57 pg/mL. Meanwhile in normal subject, the average of IL-10 level was 12.6, ranging from 8.5 to 16.7 pg/mL, and the levels of TNF-α was ranging from 0-1.5 pg/mL.
9
There was a significant negative correlation of IL-10 and Hb (r=-0.363; p=0.048) ( Table 1) . 
Discussion
In all subjects, there were no clinical symptoms of malaria and were able to perform routine activities as usual. TNF-α levels were lower than IL-10 levels in patients with asymptomatic malaria. This means that the activation of Th2 cells is more dominant than Th1 cells. These results are consistent with the previous reports, suggesting that there is a positive a significant correlation between TNF-α and IL-10. 10, 11 In this study there was no clinical symptom of anemia (asymptomatic malaria) that usually occurs when the patient has malaria. This could occur because of the high IL-10 level might inhibit the work of Th1 cells and macrophages so that it can reduce the process of erythrocyte damage.
12 IL-10 also contributes to inhibit suppression of bone marrow by TNF-α in producing erythrocytes. 13 It can be seen that the mean Hb level of asymptomatic malaria sufferers did not experience a drastic decrease to cause anemia.
Merozoite P. falciparum enters the body can activate T lymphocytes into Naive helper T cells (CD4 + ) and cytotoxic T cells (CD8 + ), proliferation and differentiation of CD4 + Naive helper T cells become Th1 and Th2. Th1 produce IFN-γ which activates macrophages produces cytokines including TNF-α, Th2 which will produce cytokines including IL-10. The balance of cytokines produced by Th1 (TNF-α) and cytokines produced by Th2 (IL-10) can determine the severity of the disease. Whereas asymptomatic malaria infection both Th2 and Th1 cells are activated by parasites but Th2 activity is more dominant than Th1. 14 The patient's Hb will be increased if the IL-10 level in the patient is high compared to TNF-α levels in the patient's blood serum. This means that TNF-α levels are too high, it can cause many manifestations of disease such as heat, chills and anemia. While IL-10 levels will prevent this from happening because IL-10 is an anti-inflammatory mediator produced by Th2 cells to suppress the activity of Th1 cells. 14 According to Nussenblatt, et al., in Uganda there was a negative correlation between TNF-α with hemoglobin levels and a positive correlation of IL-10 with hemoglobin levels in acute and uncomplicated patients with falciparum malaria.
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In another malaria study by Kurtzhal, et al., also found that falciparum malaria patients found IL-10 could inhibit TNF-α production. In serum, patients with mild or uncomplicated malaria have elevated levels of IL-10 and decreased levels of TNF-α, whereas in cerebral malaria high levels of TNF-α are found. This study found no clinical symptom like febris and up regulation of TNF-α because IL-10 can act as downregulator of macrophage, reduces antigen presentation, inhibits the production of reactive oxygen intermediarie (ROI) and nitric oxide intermediarie (NOI), prevents Th1 cells from proliferating and suppresses the production of IFN-γ, IL-6, TNF-α and Granulocyte Macrophage Colony Stimulating Factor (GM-CSF) by T cells. IL-10 also plays an important role in neutralizing the pathology of macrophages by inhibiting IFN-γ and TNF-α secretions. 13, 16, 17 This can explain in this asymptomatic malaria study where IL-10 levels are higher than TNF-α levels.
